Brain ouabain stimulates peripheral marinobufagenin via angiotensin II signalling in NaCl-loaded Dahl-S rats.
In NaCl-loaded Dahl salt-sensitive (DS) rats the transient stimulation of brain endogenous ouabain (EO) precedes the increase in renal excretion of marinobufagenin (MBG), a vasoconstrictor and natriuretic. In hypertensive DS rats, EO raises blood pressure (BP) via an ATII-sensitive pathway. We hypothesized that an NaCl-induced increase in MBG is linked to the EO-stimulated ATII pathway. We studied the effects of 3 h of NaCl loading (17 mmol/kg, intraperitoneally) in male DS rats treated with antibodies to MBG or ouabain, or with losartan (25 mg/kg). NaCl loading alone induced a transient stimulation of pituitary EO (22.4 +/- 1.8 versus 12.2 +/- 1.3 pmol/g) and ATII (39.4 +/- 2.8 versus 18.4 +/- 3.2 ng/g), a sustained increase in MBG excretion (5.2 +/- 0.6 versus 1.1 +/- 0.2 pmol/h), a 40% inhibition of the renal sodium pump, a natriuretic response, a 35 mmHg increase in systolic BP, and an increase in adrenocortical ATII and MBG levels and in plasma norepinephrine. The anti-MBG antibody reduced the natriuresis (36%) and BP (40 mmHg), and restored renal sodium pump activity. The anti-ouabain antibody prevented the increase in pituitary ATII, reduced MBG excretion, natriuresis and BP, increased sodium pump activity, and prevented increases in plasma norepinephrine, pituitary and adrenocortical ATII, and adrenocortical MBG. Losartan mimicked the effects of the anti-ouabain antibody, but did not affect the excretion of EO. In adrenocortical cells of DS rats, ATII stimulated MBG secretion, and losartan blocked this effect. In response to NaCl loading, brain EO, via an AT1 receptor pathway and probably via sympathetic activation, stimulates adrenocortical MBG, which inhibits the renal sodium pump and elevates BP.